Inactivation of MAPK affects centrosome assembly, but not actin filament assembly, in mouse oocytes maturing in vitro.
Mitogen-activated protein kinase (MAPK) plays a crucial role in meiotic maturation of mouse oocytes. In order to understand the mechanism by which MAPK regulates meiotic maturation, we examined the effects of the MAPK pathway inhibitor U0126 on microtubule organization, gamma-tubulin and nuclear mitotic apparatus protein (NuMA) distribution, and actin filament assembly in mouse oocytes maturing in vitro. Western blotting with antibodies that detect active, phosphorylated MAPK revealed that MAPK was inactive in fully grown germinal vesicle (GV) oocytes. Phosphorylated MAPK was first detected 3 hr after the initiation of maturation cultures, was fully active at 6 hr, and remained active until metaphase II. Treatment of GV stage oocytes with 20 microM U0126 completely blocked MAPK phosphorylation, but did not affect GV breakdown (GVBD). However, the oocytes did not progress to the Metaphase I stage, which would normally occur after 9 hr in the maturation cultures. The inhibition of MAPK resulted in abnormal spindles and abnormal distributions of gamma-tubulin and NuMA, but did not affect actin filament assembly. In oocytes treated with U0126 after GVBD, polar body extrusion was normal, but the organization of the metaphase plate and chromosome segregation were abnormal. In conclusion, the meiotic abnormalities caused by U0126, a specific inhibitor of MAPK signaling, indicate that MAPK plays an important regulatory role in microtubule and centrosome assembly, but not actin filament assembly.